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to^fr ^ fc#>©fl»^to/8:*M Fl^— ;i/6 6 * s §8# & ftT i> 3 0 & 

mzmm&mF 6 s bmrnzmmstix^Zo 
itjiB— femsg 9 ^(Dpft &m ffi(D—mx& 5 0 ©S3# 

20 jdH:, iuiaiE]»f^fiE^^3 0 t:g?»f «rti«iiHiibiEi&^S!7 o#t&tt 
^titi^o -r&fc*^ 3 fci^jts— iws^jia^iiTSi^ 

7 1 ft^tt £>ft N C©3££7 1 ±T^lI<ZM£EiCi£^-^ ft 

6 SO^fgi&gP 7 2 &mtt £>ftT 7 2©tB^ 
117 3 &F*H1HC[p1#, f bt*^7'J>y74^ iffc^ bTMfft^ 

25 7 5 £31I&Si*S£ftT^£o 
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7 fcillH£S^Et^^^^ $ £>CflittH*:7 505feSHiiII4^ feiiili 

7 7ffiB£fciU lEifrlft 7 9 ©HJ^^I^ b&A* Z CD 

eiditt 7 9 &ftffiwi$-&zwffiW}^m o> u >^-^s&^) 8 i 
mmmmwi 9 cdi*i$m#&;*:/^ >m&r 9 atM$^ 

4aC^75>f ^SSCM^nn^o J^±CD 7 1 ~ 8 1 & 

7 0ii, ±3ZEbfeS^^5 OcoffiftCDlZfrte^ fctZ.Um5lZ7jkg 

mm, IH3, miizTT^nz&oiz, ftijs«$^et4o#i 

8 5 #j£ffr#: 1 0 o±^tcffitt^nfe«JHt?s lOlt h D 
U ^B 11,12 ©=& h D tf — ;i/ 1 6 ft^iti^ffl U — JVmm 2 

20 t^^t^^tl^ *©g»»l 8£K»#6©e»fiB7#«^£;h, 

o 

^ CD P£HC 1 0 li N #>f K*-f— ;i/ 2 Otfll^I/-^ 

& -So <*£lc\ 0i&^<f^^3 O0CD:*M KD-72 6 
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o comm^mw. i o <D^m\±, &mmm3z&^&4 o ^utg 
nsc < rimizft ton, &xmm&® s 5 t^ts^a©^* 

*£t/j<£tcf£, # h n U^g 11,12 1 3 ft[ h ©SO^I 

$fi 1 4 1 5 tHJ; t)*B*ri$£®i&-r S - ht, f£fbte 1 0 © 

3 ©J; a 1 0 ©j&ifrtiu EI 1 IztfZ ti% X o J3, MMM 

10 5 0 ftcDpjf^^FJf fcrfc^TfltJt^frl^o ^CD^tC^ltii, *hy^ 
^ (Hl^H^lTo ) * s §t&gP 1 8 £tfsffl;*;h,TfclfrgB 7 ^f,M^ 
§it#> (xh^^ffl) 2> Z £Xfttoti2> 0 Ztilz 
£ D [U^lEi&^IS7 0 :}3 S * :7 ^ >f >$fiSP 7 9 a£*f LT N 0 

15 ttLWi£tlT{^±gtlZ>o 

itmxz>o -ruto%mumm^m.i o x\±, ^r#a&i&^iB8 1 © 

#Sti&K:«koTKl&tt7 9 #ft{S!l^ffii&<**u <rn t <£ D IE i& $ A 
&^T?IIUBiEt&gB7 2#IhUEE1&;**U m*fft7 3 CD lite *s 5b y 

7'j>^7 4, mmfo 75, ^ <i >mm. 1 8 N mmm 7 9 , m 
tzfcmzti^ &x&mmya3c&^m 4 0 ^tu^^fpiift^ 3 9 com 0 

51^4 0 <D&i$(D3iFf^ 4 4-e-£.&$tl"C^2>W.mm%l8 5 
H 1 cD^^g^-f £*s£*i;g> «fc a ^ ^#4#rvi 5 2 iztetf zmntfe 5 
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10 7 oifim^m^xmicf^mtsti, &x&Mmvo3zft^&4 o&m& 
15 mm & 3 9 com t> ^wtK±^-\H]Ki^#^^^)o d©nittgi^^ 

tzw.mmms stmmfai o<D±^\,zm.^ti^^tiz^^ 0 

*U J; t> 5 0fr£>5ItB£tL§ o ^bts 1 0 ft 

&mtp6 0 ©SB^fcl&LTlfcAl^ 6 2 ©T#£:fc^T^ifr£;h,§ £ 
ht\ ^CDM^lt)5^^IS4 0 ^^bTSMft 8 5 #f£J&g 6 
2CA*if)*i5o CCD^J8l? N $t$85£^8 5ii*£**g6 2ftX&m 

4 8 ifii&.W&ubmiJ'f h* ;i/ 6 6i: 

tfLU&tomftntizz tx, %Lmm®3zn^&4 o ©^4 2 

*U C©tItD-7 4 6 ifimmm-ZM K I/ — ;i/ 6 5 £0g 
25 SSP4 2 td^LT^c§(54 3 *$ N ft £ # fa $fc 4 5 ©MI D (I^bT 
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s^^-foiis^ 4 5 (Dm \) izM®gtitetfit>i%— vtizi&mmmg 
ti 3 z t iz & § 0 

^(zAtL^n, z zxmmtmmiz ut, ^^ciot^fi© 
10 *&w(om2<DnM<Dmm&, mm&n?-mmm (mm 

06— [HI Ofc^ft^J;?^ ^ 1 0 1 $!l — MCD V — 

jvi&fr z tzz&mwm \/—)i>mw (]y—^mm(D—m) 1 0 2 
mzti. ^ vxmm&m u-jumm 1 0 2 ©t^m^, ££-#© 
15 v~-)\/tkfrt>t£z>mmfom u-^mm 1 0 3 &mmgnT^&o z 

U— 1 0 2 , 103l£. 3-^95^1 0 4$^UTj|^ 

1 0 1 -^^^{pij^^^^n^o BtifBiEij^m )imm 1 03c 
3L&mft$ti%>mmi& 1 0 6 m^^g 

mm&mfom u—^mm 1 0 2 t^^fi^ntiw©-^ 
s& 1 0 9±t-iiS£^^ifti 1 ofcju z (D&mfcm \s - ji^mm 
1 0 2 t^^^^nsiu^t 2fs (&gtffi) © h d ijgg, -r 5& 

fct>7P>M^piJ 1 1 K 'JthD'J 1 1 2 £ N 
25 hD'Jitl 11, 1 1 2 mtzmm$titz*<* 1 1 3 fc^tc: J; Dm 
JftZfiX^Zo Z ZX b n ;;^g 111, 112 1 1 32:0 
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&mm\±s mm 1 1 4 ^mm 1 1 5 bT±T j p££-£*§2»i& 

#hpu &9 111, 112 iz\t, mmi&m iy—^mm io2t 
^^p^f^j^ h a >j*-f-;b 1 1 6 &mt&m is-frmw 1 0 

5 2 (DftMmiz^ftZti&m FtfW — ;i/ 1 1 7 £:#i8!tt £ fi3o £ 
fe7n>F h n U^S 1 1 1 ©TSfHiteu 10 6 ©fetfrgfl 1 

0 7 affl*rw^^i8aeffi«:ssiifiP (£ifr^&) i i8&mvt>ti. 

f.lt'Jt bn U^g 1 1 2 ©TSBt&s iibttfefift 1 1 
OO^tfrgP 1 1 8 ^Hfl^Kj^^T^ M/-S?$t5fe»0*Aftl 
10 1 9 ^tftlt^nSo &±(D 1 1 1 ~ 1 1 9 &if£ <fc v&mfo 1 1 0 

BuHB^lft^ 1 1 0 ^©##: 1 1 3 fr*>&&15!ftlZ$Z&£ti 

zmmmft^mi 3 otm^^ti, zvmmmt^m. 1 3 0©^ 

SP#£J£. 1 0 9 CD#|Rjfc$&ofcim:#|R!«Pto 1 3 9 (DjU 

15 QT»[i]t!ig£&*j«^5£^ls 1 4 otfa&tt&ft-tv^So 

-f &:fo 1 1 3 ©^MfJH-teU ^fri^tiifc^fRKDlffiSffc 

13 1, I3 2&mft>tl, Z tl&m&fo 1 3 1 , 132iP^fr 

1 1 3 tlotiffl 1 3 3 *sjf jl^tls £ ©JtfFffi 1 3 3 fctttlg 

20 ^r>y h 1 3 4^il^tlT^5o 

fuBBfft^^ 1 3 1 © — 1 3 5 ftsgl^tu CCD® 

13 5 rtttt«)^-^ft*ai 13 6 *s«Ea*tttV^So 3© 

^:t-A®J*£$|}ff 1 3 6 (DXtiM 1 3 7 JitGSaiif^tt 1 3 3 

25 mfeg^E^^ti-rv^So ju±© 131-138* mmmft 
i 3 o (D-m&mmzti&o 
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mmfcmmvv^Lft^m 1 4 0 nufsm^ifi 1 3 8 ©itum^tB^ 

izm^Z ntz?^ y h 1 4 1 ts Z(D7^tr y h 14 1 fluid T3S 

tim&ztitzmmfa i 4 2 zvmmfo 1 4 2 ti^ssc^^ 
^ftfefi^^ 1 4 3 ^ d ©Mtw 1 4 3 cDjtsssfljfci&tt ztitz^. 
5 1 4 4 tjtziz x oi^^nt t^c dtvt: x *) &mm®3£$f^ 

S14 0lt HuiaHIi&iSf^^lS! 1 3 0 ©ffii»ffi#fciiiJ&;£|SJWifr 1 

3 9<Dm*)-C'm%!&&izmttz>tiz>cL£izt£r), * vxmmfa 1 4 

2 ili^btltl* 14 3tf, S^^fRllS^ 1 4 5 (D MI ( 3 ^Jg® g 
10 BUlBM^^ 1 4 3 ©gS^lslttlifr 1 4 5 ©M D T*©fi£[im, Z.CD 

mytfa 1 4 3 ©^raspfcifttt k;h,fcj£Hffl«r# (^rn^-n) 1 

46^ : cDS£®ffi^#: 1 4 6 fllfcli&tt £ tlfzMmm D — ^ 1 4 7 
a 5 ^®* 5ii:ffTt)ia5o ^ bTMHfflfi^ 146 ©gfl# 

t:lii@fiI©fttiiJ* 14 8 £*8£tt £^ ^fcf^tW 1 4 3 (DM 
15 SftBB^fcti^ES 1 3 5*J:*©15Sa^/^#l 4 9#i&tt£ 
tltl^o £X±<D 1 4 1 ~ 1 4 9 fcif J; t) 1 4 

0 ©-^J^^^^tL^o 

^OBRfcttlRjgl^^^^g! 1 4 0 cD^teS&^itigK 15 0(1 
«fc Dflt^ftSo 1 4 3 ®±ffi£teP3«#<Z>G$± 

20 ftl 5 l£*89:tt£>tu £©{£±#:l 5 1 (D^M^ommmpfr (tz.t 

T ^ So BuIB^ft: 1 1 3 fflfclHu t: > 1 5 3£^bT'j>^#:l 
5 4 ^SagSfciS!^ t>ti, Z<DV >Pi&l 54 ©XflSfflfciJiiiuiB 

01 .It SB 1 5 2 fcttbT0Sflfc££fc»filJtaiS 1 5 5 ifimVZtlZ £ t 
25 4>t:, 3t^{IUt3{i* An-^ l 5 6 £ fit v>S 0 
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* bt*ft l l 3{ftiJh U >^<£ l 5 4 i:<Df8lfc:tt. K^ihfiP 1 5 
5 &^jtgp 1 5 2 t:^^$«B-5fe«)fc: U 1 5 4 £ f S ft) ft i£ IT 

(EJ^^-To ) 1 5 7#afttt£*lT:^&o J^±© 1 5 1 ~ 1 

5 7 ftirk: «t D^it^s 1 5 o cD—m&mmztiZo mmm 
5 «^f*3^^is«#^^ (^-rn&^-r s 0 ) ut-^mmi o 9 

flEHJtfcfiJSg 1 5 8^ fuHB* AD-^ 1 5 6M^tl§*Ab- 
;H 5 9 ^sBtt Zfix l^o 

Bui3Ei»sif^^®! i3oit ^i&^ffl u-jvmm 10 2 Kli&oT 
i i 3Wicmi&t!tirzm'iki5fa<D3>.&&$t i 2 o& 

»tt&;h, N Z(D3H%m>tt 1 2 0 ©iiumwSfftePfrefc^ T^^^^^r 
^ M 2 1 3tlf>7"7>r^ M 2 1 \Z\±mJ5fa¥>& 

^bt*V F0-7 1 2 2#&teg:£fci9!tt£;ft,T^So 
15 ^bT^ Z<Dj34 F P — 5- 1 2 2 «$^fit5*^ F iv — ;i/ 1 
2 3 # N MfB^tWffl L/— ;i/^S 1 0 2 tHu^lqJttlJh 139^0 

F V — )]/ 1 2 3 ii N — £ 1 0 4 {II ® 5£ £ tl T ^ 

o 

20 ei 6 N m 7 , m 1 5 t^^^isia^ buib— 1.0 9&#l 

16 5^ &m$p not, mm&mtp 1 7 8 ta^s n 
t^i>c -r^fc-^s huis**^ i6o 1 6 5 tiz^m 

t^mm.-n^-ox, mi o i ±\zm& 1 6 i &^bT^*4*fc$i 1 6 2 
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comi* i 6 3 tfit&tf ztizz tx, mmm&mmm. i 6 o^ik&m 
m^. i 6 5 &%.mMj&$'ftx^Za mtzmmmm i 6 2tit st& 

1 6 4 & LTs 16 2a 

5 MMWg. 16 0, 1 6 5 f*JT-& N — ^'JgK 1 0 9 ifiMMZtlZZ 
OtflflHO, 1 6 5 ^C:^T^lt£ftfc#t£§T% [Hig^ 

id$ix5z:i:tJ;D. 3 <DfaMm<M3z&^m. l 4 0 cD^^gp^ic^ 

io ?$£nfc*£jtm$j 2 2 o mmmm i 6 2 m^w-sm**** 1 6 2 

fft>tiz> x o iz^m,^ fix ^ So 

3^ tuism^^ 1 6 0 xmrnommMmifintDtir^a)^^ mwj 
m*^®. 1 3 0 (Dmmmmz x^xnmmm^^m ho^ & 
15 [pj^t^ck d %'j> L±m%(Dmuw;temm£ti2> z t $ > 
asas^fs^ 1 4 0 £^£*ifciM3£tj2 2 0 fr^cDmw t> * s 

fix v> & 0 

20 Eu8B«£*1*f HOIiJlOl ±£35£ 1 7 1 £^LTSEa££*u 
WTMC^ii 17 2 #^£*lT^£ 0 ^ bt^l^ 17 0© 

iS5SaP^Jc:tt N 1 4 0 (DBWj^^Tmn 

6P 1 7 3 #X U * h^tM^tiS h JCx fg'it^ 17 2l^t'i 
1 7 3CD®< Id&Sgfl&^l 7 4^ga^^n, WTfcfcittS!^ 
25 j$3M§g! 1 4 0 lZ3Z&Ztitz&fflLmm 2 2 0 #f£*5^ 1 7 2 nxw^m 
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l 4 3 £j£ii]£^£fc#)©;fi£[n]/E#^ f 175^ trj^n 

5 buibs^^^'F i 7 8 &mmfcmm,£tiT^z>o 

H6 N 1218, 010. [2] 1 1, EI13, EI15l3^$^^^di3s 

. fui3-^^s§ i o 9 ^cDpH^mpn(D-'m^$>^mmmm^ i 6 o 
&mmm^. i 6 5 mmmmm^^m i 3 o ©jn^ia i 

3 3mizttLxftmjjmfrzmm^mtemmmm^& i 8 o 

10 t>tlT^Z> 0 

<r&;biE>, mfo i 6 3 ©^{pij^^^^ 1 8 i ftmtt zti, z(Dm 
^i8i <D±ffiiz&iE&mwj*-*-&¥ti*t>-&2>®m.mmffi i 8 2 
&mi-f ^titv^o ^cDiu^igibgp 1 8 2 ©m^jift 1 8 3 

15 ccDiMfw-fr 1 8 4 hmi&%%W]ni^fot(DF3izti.m£tix, 

m^Jlft 1 8 3 lzfrm£ti£z7°]s- h 1 8 8 ®-^«^i&g:£k:s£ 
ms&te&m 1 8 5 & ^b-t^Kj|i#: 1 8 6 *sjttteg^Efc:S:^ t>ti 

20 ^ UTiMifift; 1 8 4 t ^t&Uft: 1 8 6 tomiZ^ 18 7 

^[|$tlT^^o$ £ 1 8 lhrv-b 1 8 8 hCDf^lZlt. 

Z<D^]y~-h 1 8 8^m^$ftl 8 3 ©Ifi^JH *) lZ^V§mW)£ Z> 
U >^*-^S 1 8 9 &mtf Ztl, WT71/-M8 8 ©TP$®i&£ 

ckoTiuiBiuiij^^^© i 3.o0Sffi i 3 3taftite>*ifes»^ 
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J^±© 1 8 1-1 8 9 & Ds *f^tt 1 3 3mizM^X±^ 

5 8 0 © — 0>J*sfl|fiE^iiSo &*5f5f3[eIlfrE«l¥l8! 1 8 0 (±, ±3£ b 

fciu©«^^ i 6 o -pikmmmM 1 6 5 ©gp^©^^^ N tz tz.i$. 

10 ©ffi^Milft©— l 7 8 J: D &T^ilg§ 

m^mm^ 1 3 9 ©ju 5 izitfpj#^^[iiiij^^r7c^^^#j^?#^ 
1 4 o^fi^^^i^i 4 5 ©ju d mg[u$ -yr^sgm^^ 1 9 0 
&mtf £>tix 

-f mfa(Dftmr'-fr-D~%.Mffi 1 0 9 &*iz bTiuianiKj 

15 IEKj^^ 1 8 0 1 9 1 ifimtt <Z©^1 

9 i mizi±iEmm^-*te¥ti^te%®mmmffi 1 9 z&mvz 
tix^So zcD\E\mmmffi 1 9 2 ©m^ 1 9 3 {i^^^fp]©^iPi 

^[r]^s ^©^tci&IEimft: 1 9 4#JRDtttt£;ftT^3o hubB 

hhsjsei&sp 1 9 2 ^^bitnfcfirffi^&^-ts mmm-s 1 9 1 ipjj 

20 izltm&l 9 5 $^bT^^^fnj©IEI&li 1 9 6 # HUB g # £ ^ 
£ ©lEKjfft 1 9 6 g 1 9 7 h — igflflUfl: 1 9 8 

ttm bit ft t>tir v> 3o * btgiillft 1 9 7 ^itufBIEtfrfi^ 1 
9 4 £<Dffl tefcm?- =t — > 19 9 ^#®^iXT^^o 
luS3iEi&$fi 1 9 6 7-A71/- h 2 0 0©-^{il^^^^ 

25 nnsifr gs^sgtf c©t — at h 2 0 0 ©fuit^iqH- 
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mvzmm®iKnztiLm&&&&tiL%Lifcm 2 0 1 ^^vxm^mmi^ 

2 0 2 #iftfct&tlTV^o * btftbSSffl!J«&i*:2 0 2 £ itulB- 
ftl98hO^Cfx-> 2 0 3 A*^HI^n*r l^£o ^^{3^^ 1 
9 HlJhX — h 2 0 Offi!l^(D^{Z{i, Z(DT — 1*7 V— Y 

5 2 0 0 ^IKi&ftiU 1 9 6 ©Wi^« *3 fc:#»HIi&$-&S^ U >^-^g 
2 0 4#»W- ^tltl^o 

Ifetfot, IfclftSMfcF^Kf^®! 1 4 0 ^BU^^fRjfffi^ 1 3 9 ©jl! 

DJc«I^#ttt:iHll&$*Si:i:*>K:x iilgl 5 0 

7-A7l/-h 2 0 0 §±#@|?t5aiaoT, 
10 MVifol 4 3 fcfcfcfc«ra£#fc0S&£ftfcJfc[I|/BilfM 4 

btfx-> 2 0 3 #T#^ tlT, WLm$k®3ift^& 1 4 

0 ^S^^fSllffi^ 1 4 5 ©J^ t) fc^HI^-yrft, £tz7-A7)s- h 
2 0 OSTPHHI^t§:^(aots S£0m$i!#:l 4 6iC^bT 

15 US IB 21 £ 19 HHUfcfcfc, T&mW>£tltz7 — &7U — f 2 0 0 $ 
^Itlt&Sgtfl^ 2 0 5 J P7-A7l/-b 2 0 0 CD 0 1& tfc ffi (El 
^tfo ) & iftf&tt ^ So U±© 19 1^2 0 5ftifCJ; 

t> ^ fu^^fpjis^ 139 ©m t) ^^[qj^^^mi&^^fe^^^^j^: 

l 4 0 ft «n& 14 5 coM t) K fl£ EI 13 l 

20 9 0 © — 0il*s#|J5fc$ixSo 

&:fcfl£®^g! 1 9 0 *sffi»^nfeiBimK:ttN 2 2 0 fc** 

UTm*©l?fc£fm£fT5^*4l?fc£tttt^lB2 0 8 ^. hu IB HI lb IK 
9b ^m. 1 8 0 ifitBtV ^T^So 

mio, ei i 3 izyjkgtiz j: a iz, mmnmg. 1 6 o f*u &igm 

25 jgfg 165^ M®^& 1 9 0 ©g&#& ¥-%.m& 1 0 9 *©F/f/£ 
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mm (mmffipit) tc&, mm&mfai i o<dw±^&2 i otfa&w- 
m i 8 o tit^MMizit, mmmmfam v-jimm 103^^7? 

^ h 2 1 1 #=3is&£tu I077^Tf h2 11ttt, ^^^[5]© 

€ U X > U > P — 2 1 2 © f ^ h > P y b* £ *xfc * A 

«^©f^i&# 2 1 3 ifimttbti, z (Ditmfa 2 1 3 ttfu§3 7 n y h 

h d unte 1 1 1 ti^^ssi&as 1 1 8©iifi#-\^Ag3Ei:£*u 

^(D^XWllzX *) ^m^> 1 1 8 £f£ifrgp 1 0 7 Jc:*f 
10 fecD-fe 7 P > b b n 'J 1 1 l&§(^Jt4?)Scfca fc«fi££ftT ^ 

So 1&±<D2 1 1-2 1 3 & J; b , ^lfc^|g2 1 o(D—m&m 

mm, m 9 N eh oi:^^tiU9C> ^asst^^ia 1 4 0 
15 #*±fa£ ©statu- Ht^^ z<DW.mmyQ%.n^mi 4 0 
g tifenmrnw} 2 2 o^^sj^i 1 0 ©i^tet^ tife«J!st?N 
noit h p u mm 111, 112 h p u ^-r 1 
1 6 &&mfam\'—)vmw. 1 0 2 f3^^0Sirt£*u ^©^®j£i3 1 1 

8 izmmifc 10 6 ©fSKjgP 1 0 7 A s i^^tll)3 tCiot, KM 
20 ffcl 0 6 ©i*>fef (tT-^i^ 1 0 9±15^i&$tLSo 

*<Dmiz&mi*i 1 o«s h*^— ;n 1 7 &&m<&m)s — 
jvmw 1 0 2(Dfa\H%mizmft$tiz>z.tx, n — y >^[r]& ^ 

tjgti^uh^<^Si$^?,o @liif^il3 01©A* 

25 3 9 ^©[^KiIEI&^nfcT^ Fi/-;H 2 3 £ <*: oT, ^^^r&ji- 
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$:ft^m i 4 o (D^m^pmm^ i i o mmmm^^m 
i 4 o &±Tizmti&z < x % Rmizftt>ti, \zkxtfLm.T&m 2 

5 SB lis =§■ h D D^fi 111, 112 t^i^l 1 3{Wh© 

m&&&mw 1 1 4 1 1 5 tizx Qfflttmizmmirz z. tx, 

Z-O&oUmWife 1 1 0<d&Wj\±, EI6.EI1O n 011K:^$ 

ti^cta^, Buigm^Mi 6 0 ftcymfemmiz&^xfritztiZo 

10 ^©^{3#it(±s {?lt^!£2 1 0 £ SffttftSo -r^t>*>x 

>V-mW2 1 2©#S»fc:<fc bf£i&<£2 1 3^Ai^^ d © 
ffsifrft;2 1 3 #gi&SB 1 1 8 KlftmZtlX&;W}& 1 0 7 

iz&t) mmmwi^m i 8 o \z%>V2>?-^-y 1 8 i iznhXs mm 

15 13 OfcjSltSSi^rn^rs; h 1 3 4 #T;&£te«£ *b 

T (EI 1 1 ®^8£#J8) f?lt£ tl5o 

^©^^t% tui&iE«j^mi 8 o 13 & mmmft^m 1 3 0^© 

1 8 9 ©JRi&tt&fc: «t oT71/- M 88 ^ffi^ffi 1 8 3 <D$&ibm X> 
20 £TI$lHli&& fls £XX X 7° U T y h 1 3 4(I^bT^x-> 1 

8 7^±^*&M (mi 1 ©i£«ufi#Hso gti&o 

:fetK Z(D?- 1 8 7 (Dmmtl-hK &W}X70try M34, 

mitm 13 3, A*ii37, t>^-L.mmmm 1 3 6s^uttH 

25 #ttl 1 3 8 £feg£;M N J^T«[lft3S6«r^^¥® 1 4 0*«fl5^^|qf« 
8 9 0#jg|tJ;ot71/ - h 1 8 8* s m^lffi 1 8 3 (3 £ 
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DESCRIPTION 

CONVEYANCE APPARATUS FOR USE WITH CARRIAGES 

TECHNICAL FIELD 

The present invention relates to a conveyance apparatus 
for use with carriages, employed when components are coated, 
polished, baked/dried, or otherwise treated while being 
transported, for example, in a manufacturing plant. 

BACKGROUND ART 

In conventional practice, structures containing 
carriages capable of traveling along fixed routes while 
being supported and guided by rail devices, with hanger 
devices provided in pendant form to the carriages, have been 
proposed as conveyance apparatus (for example, as conveyance 
apparatus for use in painting lines). In such apparatus, 
transport objects are conveyed along fixed routes by the 
movement of carriages on which these transport objects are 
supported by the rail devices. Paint solution tanks are 
provided at prescribed positions along the fixed routes; the 
transport objects being conveyed are introduced (dipped) 
into the paint solution, with the route sections 
corresponding to these paint solution tanks considered as 
"down" route sections; and the objects are thus coated by 
electrodeposition. 

With such conventional structures, the transport 
objects are gradually introduced into the paint solution 
while the carriages are moving, and the transport objects 
are then gradually lifted from the paint solution while the 
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carriages are still moving. In other words , the transport 
objects are displaced in the vertical direction together 
with the carriages while the carriages are moving, with the 
result that the paint solution tanks are designed as long 
and bulky structures with consideration for the travel 
distances needed for introducing and removing the transport 
objects. In addition, the transport objects being lifted 
fail to completely shed excess paint solution, drip this 
solution when conveyed to the next step, and contaminate the 
environment . 

DISCLOSURE OF THE INVENTION 

In view of the above, a first object of the present 
invention is to provide a conveyance apparatus for use with 
carriages in which the transport object alone can be 
displaced in the vertical direction without moving the 
carriage, and in which the orientation of the transport 
object can be varied during the vertical displacement 
thereof . 

A second object of the present invention is to provide 
a conveyance apparatus for use with carriages in which a 
paint solution can be continuously elect rodeposited , drained, 
and dried under optimal conditions. 

A third object of the present invention is to provide a 
conveyance apparatus for use with carriages in which a paint 
solution can be electrodeposited (first-stage treatment), 
drained, and used for a second-stage treatment continuously 
and efficiently. 

Aimed at attaining the first object, the conveyance 
apparatus for use with carriages in accordance with the 



1 



3 



present invention comprises a rail device and a carriage 
supported and guided by this rail device and allowed to move 
along a fixed route, wherein this conveyance apparatus for 
use with carriages is characterized in that the carriage is 
provided with a rotary control means extending transversely 
to the left and right from the carriage body; and a 
transport object support means capable of rotating about an 
anteroposterior axis is provided to the free end section of 
the rotary control means* 

According to the above-described arrangement of the 
present invention, a transport object support means is 
rotated about an anteroposterior axis by a rotary control 
means, whereby a transport object supported by the transport 
object support means can be displaced in the vertical 
direction and the orientation of the transport object can be 
varied during the vertical displacement without moving the 
carriage. As a result, the distance needed to displace the 
transport object in the vertical direction can be dispensed 
with, the section (apparatus) for treating the transport 
object can be shortened and made more compact, and the 
varying orientation of the transport object can be utilized 
to perform a variety of treatments smoothly and efficiently 
without affecting the environment. 

A first preferred embodiment of the conveyance 
apparatus for use with carriages in accordance with the 
present invention is characterized in that the rotary 
control means is supported and guided by a guide rail laid 
along the rail device. 

According to the first invention, the rotary control 
means is supported and guided by a guide rail, allowing the 
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transport object support means to rotate or the carriage to 
move smoothly without causing the transport object support 
means to sway in the vertical direction, whereby the 
transport object can thus be treated accurately and 
efficiently in a variety of ways. 

A second preferred embodiment of the conveyance 
apparatus for use with carriages in accordance with the 
present invention is characterized in that the guide rail is 
laid between the rail device and the anteroposterior axis. 

According to the second invention, the rotary control 
means is supported and guided by the guide rail laid between 
the rail device and the anteroposterior axis while weight 
balance is preserved, allowing the transport object support 
means to rotate or the carriage to move smoothly without 
causing the transport object support means to sway in the 
vertical direction . 

A third preferred embodiment of the conveyance 
apparatus for use with .carriages in accordance with the 
present invention is characterized in that a rotary drive 
means capable of connecting with and disconnecting from the 
rotary control means is provided at a prescribed location 
along the fixed route. 

According to the third invention, the rotary drive 
means can be rotated by the rotary control means, and the 
transport object support means can be rotated about an 
anteroposterior axis as a result of the fact that the 
carriage is stopped at a prescribed location and the rotary 
drive means is connected to the rotary control means. A 
more lightweight carriage can therefore be used, and the 
fixed route can be accommodated by a narrower space. 
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A fourth preferred embodiment of the conveyance 
apparatus for use with carriages in accordance with the 
present invention is characterized in that the rotary 
control means has a transversely extending control shaft, 
and the rotary drive means can be put in or out of 
engagement with the control shaft by a transverse movement. 

According to the fourth invention, the rotary drive 
means can be put in or out of engagement with the control 
shaft by being moved transversely to the left or right after 
the carriage has been stopped at a prescribed location. 

A fifth preferred embodiment of the conveyance 
apparatus for use with carriages in accordance with the 
present invention is characterized in that the rotary 
control means has a transversely extending control shaft, 
and the rotary drive means can be put in or out of 
engagement with the control shaft by being moved to approach 
to or distance from the external periphery. 

According to the fifth invention, the rotary drive 
means can be put in or out of engagement with the control 
shaft by being moved to approach to or distance from the 
external peripheral direction after the carriage has been 
stopped at a prescribed location. 

A sixth preferred embodiment of the conveyance 
apparatus for use with carriages in accordance with the 
present invention is characterized in that the transport 
object support means comprises a base on the side of the 
rotary control means, and a distal portion for supporting 
the transport object, the distal portion being able to pivot 
about a longitudinal axis in relation to the base. 
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According to the sixth invention, the orientation of 
the transport object supported by the distal portion can be 
varied by turning the distal portion in relation to the base, 
making it possible to facilitate the treatment of the 
transport object and to perform this treatment in a uniform 
manner . 

A seventh preferred embodiment of the conveyance 
apparatus for use with carriages in accordance with the 
present invention is characterized in that the fixed route 
passes through a treatment section, and the rotary control 
means is rotated in accordance with the type of treatment 
performed in this treatment section. 

According to the seventh invention, the angle of 
rotation (amount of rotation) of the transport object 
support means can be adjusted according to the type of 
treatment, and an arbitrary orientation can be selected for 
the transport object, making it possible to facilitate the 
treatment of the transport object. 

An eighth preferred embodiment of the conveyance 
apparatus for use with carriages in accordance with the 
present invention is characterized in that the transport 
object support means is rotated into a pendant position, and 
a liquid treatment is performed on the transport object 
supported on the free end section of the transport object 
support means in the treatment section. 

According to the eighth invention, the transport object 
supported by the transport object support means can be 
brought into the lowermost position and subjected to a 
liquid treatment by the rotation of the transport object 
support means into a pendant position. A variety of liquid 
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treatments can thus be performed on the transport object in 
a smooth and efficient manner without affecting the 
environment . 

A ninth preferred embodiment of the conveyance 
apparatus for use with carriages in accordance with the 
present invention is characterized in that, at a prescribed 
location along the fixed route, a turning means is provided 
for turning, about a longitudinal axis, a transport object 
support means that has been rotated about an anteroposterior 
axis into a horizontal position. 

According to the ninth invention, the transport object 
support means (that is, the transport object) can be turned 
sideways about a longitudinal axis by actuating a turning 
means after the transport object support means has been 
turned sideways, making it possible to uniformly treat the 
transport object in a variety of ways. 

Aimed at attaining the second object, the tenth 
embodiment of the conveyance apparatus for use with 
carriages in accordance with the present invention is 
characterized in that the fixed route passes through an 
electrodeposition chamber and a drying furnace; that, in the 
electrodeposition chamber, the transport object support 
means is rotated into a pendant position where the transport 
object supported on the free end section of the transport 
object support means is introduced into a paint solution 
tank, and the transport object support means is then rotated 
into a horizontal position where the transport object is 
drained of excess solution; and that, in the drying furnace, 
the transport object support means is rotated into a 
vertical position where the transport object is dried. 
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According to the tenth invention, the transport object 
is introduced (dipped) into the paint solution tank and 
subjected to the desired electrodeposition coating (liquid 
treatment) by the rotation of the transport object support 
means into a pendant position. Excess paint solution can be 
adequately shed by the transport object as a result of the 
fact that the transport object support means is stopped in 
the middle of a rotation cycle and the transport object is 
oriented sideways, making it possible to prevent the 
solution from dripping during the transfer of the object to 
the next step and to create a less contaminated environment. 
The transport object can be subsequently dried in the 
desired manner by moving the carriage through the area 
occupied by a drying furnace in a state in which the 
transport object support means is rotated into a vertical 
configuration and the transport object is placed above the 
carriage. The paint solution can thus be continuously 
electrodeposited, drained, and dried under optimal 
conditions . 

Aimed at attaining the third object , the eleventh 
embodiment of the conveyance apparatus for use with 
carriages in accordance with the present invention is 
characterized in that the fixed route passes through a 
plurality of treatment sections; that, in the first-stage 
treatment section which is an electrodeposition chamber, the 
transport object support means is rotated into a pendant 
position where the transport object supported on the free 
end section of the transport object support means is 
introduced into a paint solution tank, and the transport 
object support means is then rotated and tilted slightly 
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upward relative to the horizontal position where the 
transport object is drained of excess solution; and that the 
object is conveyed in the tilted state to the second-stage 
treatment section . 

According to the eleventh invention, the transport 
object is introduced (dipped) into the paint solution tank 
and subjected to the desired electrodeposition coating 
(liquid treatment) by the rotation of the transport object 
support means into a pendant position in the first-stage 
treatment section. Excess paint solution can be adequately 
shed by the transport object as a result of the fact that 
the transport object support means is rotated and stopped at 
a position in which this transport object support means is 
slightly tilted relative to the horizontal and the transport 
object is kept in a tilted state, making it possible to 
prevent the solution from dripping during the transfer of 
the object to the next step and to create a less 
contaminated environment. The carriage can be subsequently 
conveyed from the first-stage treatment section to the 
second-stage treatment section, and because the transport 
object is tilted in this case, less time is needed to rotate 
the transport object support means downward into the pendant 
position. As a result, it is possible to reduce the 
residence time of the object in the second-stage treatment 
section, and thus to render the entire apparatus more 
efficient or to form a better electrodeposition coating by 
increasing the coating time of the second stage. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a longitudinal sectional front view of an 
electrodeposition chamber section of a conveyance apparatus 
for use with carriages according to a first embodiment of 
the present invention; 

Fig. 2 is a longitudinal sectional front view of an 
drying furnace section of the conveyance apparatus for use 
with carriages; 

Fig. 3 is a cutaway side view of a regular route 
section of the conveyance apparatus for use with carriages; 

Fig. 4 is a cutaway front view of the regular route 
section of the conveyance apparatus for use with carriages; 

Fig. 5 is a schematic plan view a fixed route for the 
conveyance apparatus for use with carriages; 

Fig. 6 is a longitudinal sectional rear view of an 
electrodeposition chamber section of a conveyance apparatus 
for use with carriages according to a second embodiment of 
the present invention; 

Fig. 7 is a longitudinal sectional rear view of a 
drying furnace section of the conveyance apparatus for use 
with carriages; 

Fig. 8 is a longitudinal sectional rear view of a spray 
painting section of the conveyance apparatus for use with 
carriages ; 

Fig. 9 is a cutaway side view of a regular route 
section of the conveyance apparatus for use with carriages; 

Fig. 10 is a cutaway rear view of the regular route 
section of the conveyance apparatus for use with carriages; 

Fig. 11 is a side view of a rotary drive means in the 
conveyance apparatus for use with carriages; 
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Fig. 12 is a cutaway plan view of the regular route 
section of the conveyance apparatus for use with carriages; 

Fig. 13 is a cutaway rear view of a turning means in 
the conveyance apparatus for use with carriages; 

Fig. 14 is a side view of the turning means in the 
conveyance apparatus for use with carriages; and 

Fig. 15 is a schematic plan view depicting a fixed 
route of the conveyance apparatus for use with carriages. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The description that follows is based on Figs. 1-5 and 
refers to a case in which a first embodiment of the present 
invention is adapted to a fixed route for coating (coating 
line) . 

A carriage rail device 2 (one possible example of a 
rail device) composed of a pair of rails (right and left 
rails) is disposed on a floor 1, and a driver rail device 3 
composed of a pair of rails (right and left rails) is 
provided underneath the carriage rail device 2. The rail 
devices 2 and 3 are linked together at an appropriate 
distance by a yoke member 4 and are supported on the floor 1 
by an adjustable floor attachment component 5. A driver 
(chain or the like) 6 supported and guided by the driver 
rail device 3 is provided with a transmission component 
(transmission projection) 7 at a prescribed pitch. 

A carriage 10 guided and supported by the carriage rail 
device 2 and caused to travel along a fixed route 9 
comprises two (a plurality of) front and back trolley 
devices (that is, a front trolley device 11 and a rear 
trolley device 12) supported and guided by the carriage rail 



12 



device 2, a carriage body 13 linked between the trolley 
devices 11 and 12, and the like. In this arrangement, the 
trolley devices 11 and 12 and the carriage body 13 are 
linked together such that the components can rotate 
vertically and horizontally in relation to each other about 
a transverse axis 14 and a longitudinal axis 15. 

Each of the trolley devices 11 and 12 is provided with 
a trolley wheel 16 supported and guided by the carriage rail 
device 2, and a guide wheel 17 guided along the inner 
surface of the carriage rail device 2. A slave component 
(slave projection) 18 detachable from the transmission 
component 7 of the driver 6 is provided underneath the front 
trolley device 11, and a cam 19 for forcibly disengaging and 
storing the slave component 18 of the approaching 
carriage 10 is provided underneath the rear trolley 
device 12. 

Guide rollers 20 spaced apart in the longitudinal 
direction are provided on both sides underneath the carriage 
body 13 , and a rail 21 for supporting and guiding these 
guide rollers 20 is secured on the floor 1 by an appropriate 
support structure (not shown). 

A rotary control means 30 extending in the transverse 
direction from the carriage body 13 is provided to the 
carriage 10, and a transport object support means 40 capable 
of rotating about an anteroposterior axis 39 that extends 
along the fixed route 9 is provided to the free end of the 
rotary control means 30. 

Specifically, a transverse bearing 32 is mounted on the 
carriage body 13 via a bracket 31, and a barrel 33 is fitted 
through the bearing 32 and linked to one end thereof. A 
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control shaft 34 is inserted into the barrel 33 through the 
bearing 32. The control shaft 34 projects from the other 
end of the bearing 32, and a splined cylindrical portion 34a 
is formed on the other end thereof. 

A gearbox 35 is fixed to one end of the barrel 33, and 
this gearbox 35 contains a worm gear mechanism 36. The 
input shaft 37 of the worm gear mechanism 36 is linked in an 
interlocking fashion to one end of the control shaft 34, and 
the output shaft 3 8 is allowed to rotate about the 
anteroposterior axis 39. The above-described components 31- 
3 8 are examples of components that constitute the rotary 
control means 30. 

The transport object support means 4 0 may, for example, 
comprise a gate-shaped bracket 41 fixed between the 
longitudinally extending ends of the output shaft 38, a 
cylindrical base 42 whose lower end is fixed to the top 
plate of the gate-shaped bracket 41, a rod-shaped (or 
cylindrical) distal portion 43 whose lower end is fitted 
into the base 42, a support 44 provided to the free end of 
the distal portion 43, and the like. 

The transport object support means 40 can thus rotate 
about the anteroposterior axis 39 in the free end section of 
the rotary control means 30, and the distal portion 43 can 
turn relative to the base 42 about a longitudinal axis 45. 
The distal portion 43 is turned about the longitudinal 
axis 4 5 by the application of a turning force to the distal 
portion 43 via a roller 4 6 or the like, and the turning 
position is maintained by a detachable stopper component 47. 
The base 42 is provided with a positioning roller 48 for 
stabilizing the turning movement. The above-described 
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components 41-4 8 are examples of components that constitute 
the transport object support means 40. 

The rotary control means 3 0 is supported and guided by 
a guide rail laid along the carriage rail device 2. 
Specifically, a downwardly extending bracket 25 is linked to 
the midportion of the barrel 33 in the rotary control 
means 30, and a freely rotating guide roller 26 is provided 
to the bracket 25 via a transverse pin. A guide rail 27 for 
supporting and guiding this guide roller 26 is laid along 
the carriage rail device 2, and the guide rail 27 is fixed 
to the link 2 8 of the yoke member 4. 

The fixed route 9 passes through a treatment section. 
In the example shown, the treatment section comprises an 
electrodeposition chamber 50, a drying furnace 60, and a 
final drying furnace 68. Specifically, the 

electrodeposition chamber 50 is defined as a compartment by 
placing a paint solution tank 52 on the floor 1 via a 
frame 51 and providing a walled structure 53 (shaped as a 
gate in cross section) to form an enclosure for the space 
above the paint solution tank 52. The paint solution 
tank 52 is filled with a paint solution 52a by an automatic 
feeding means 54 or the like in a manner such that a 
constant level is always maintained. 

The carriage 10 can move through the electrodeposition 
chamber 50 because of the presence of the through-going 
fixed route 9. In this arrangement, the rotary control 
means 3 0 is rotated and the transport object support 
means 4 0 is caused to rotate into a pendant position while 
the carriage 10 is stopped inside the electrodeposition 
chamber 50, whereby a transport object 85 supported on the 
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free end of the transport object support means 40 is 
introduced (dipped) into the paint solution 52a in the paint 
solution tank 52 and coated by electrodeposition (liquid 
treatment) in an appropriate manner. 

Following the desired electrodeposition coating, the 
transport object support means 40 is rotated into a 
horizontal position by the rotation of the rotary control 
means 3 0 to drain the transport object 85 supported on the 
transport object support means 40 of excess solution. After 
sufficient drainage, the transport object support means 40 
is rotated and oriented vertically by the rotation of the 
rotary control means 30, whereby the transport object 85 
supported on the transport object support means 40 is set 
above the carriage 10. 

The drying furnace 60 is mounted on the floor 1 via a 
frame 61 such that a box-shape drying chamber 62 is formed. 
An opening 63 for passing the vertically oriented transport 
object support means 4 0 is formed in the bottom wall of the 
drying furnace 60, and a drying means 64 is provided near 
the opening 63 in the drying chamber 62, whereby the 
transport object 85 supported on the transport object 
support means 4 0 is transported through the drying 
chamber 62 and is dried there. 

Also disposed inside the drying chamber 62 are a 
turning guide rail 65 for guiding the roller 46 and turning 
the distal portion 43, and a positioning guide rail 66 for 
guiding the positioning roller 48 and positioning the 
base 42 in order to stabilize the turning movement. The 
final drying furnace 68 has the same structure. 
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A rotary drive means 7 0 detachable from the rotary 
control means 30 is provided in the area occupied by the 
electrodeposition chamber 50, which is an example of an 
apparatus disposed at a prescribed location along the fixed 
route 9. Specif ically , the walled structure 53 is provided 
with a frame 71 that goes through one of the side walls, and 
a rotary driver 7 2 composed of a motor or the like is 
mounted on the external portion of the frame 71. The output 
shaft 7 3 of the rotary driver 7 2 extends inward and is 
linked in an interlocking fashion with a cylindrical 
shaft 75 via a coupling 74 or the like. 

The cylindrical shaft 7 5 is rotatably supported via a 
bearing 76 or the like on a support platform 77 facing the 
frame 71, and the tip of the cylindrical shaft 75 is linked, 
for example, to a drive shaft 79 via a spline structure 78 
to form a telescopic and integrally rotating structure. The 
drive shaft 79 is also rotatably and telescopically 
supported on the support platform via a bearing 80 or the 
like. The support platform 7 7 is provided with a 
telescoping means (cylinder device or the like) 81 for 
expanding and contracting the drive shaft 79 while allowing 
this drive shaft 79 to rotate. 

The inner end portion of the drive shaft 79 is 
fashioned into a splined shank 79a, and this splined 
shank 79a can form a spline fit with the splined cylindrical 
portion 34a of the control shaft 34. The above-described 
components 71-81 are examples of components that constitute 
the rotary drive means 70. The rotary drive means 7 0 can be 
provided at a prescribed location along the regular route 
section or the like in addition to the area occupied by the 
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electrodeposition chamber 50, as shown, for example, in 
Fig. 5. 

The operation of the first embodiment will now be 
described. 

Commonly, the transport object support means 40 is 
rotated into a vertical position, and while the transport 
object 85 supported by the transport object support means 40 
is disposed above the carriage 10, the driver 6 exerts a 
driving force and causes the carriage 10 to move along the 
fixed route 9 as a result of the fact that the trolley 
wheels 16 of the trolley devices 11 and 12 are supported and 
guided by the carriage rail device 2 and that the 
transmission component 7 of the driver 6 is caused to engage 
the slave component 18, as shown in Figs. 3 and 4. 

in the process, the carriage 10 moves without swaying 
in the rolling direction or the like as a result of the fact 
that the guide wheel 2 0 (*1) is guided along the inwardly- 
oriented surface of the carriage rail device 2, and the 
guide rollers 2 0 are supported and guided by the rail 21. 
In addition, the guide roller 26 disposed on the side of the 
rotary control means 3 0 is supported and guided by the guide 
rail 27, allowing the transport object support means 40 to 
rotate or the carriage 10 to move smoothly without causing 
the transport object support means 4 0 to sway in the 
vertical direction. The transport object 85 can thus be 
treated accurately and efficiently in a variety of ways. 

The carriage 10 is moved smoothly and efficiently as a 
result of the fact that the links between the carriage body 

13 and the trolley devices 11 and 12 are rotated relative 
to the transverse axis 14 and longitudinal axis 15 during 
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the movement of the carriage along the fixed route 9, and 
particularly during the movement of the carriage along a 
transverse or vertical curved route portion. 

The carriage 10 moving in this manner is stopped at a 
prescribed location inside the electrodeposition chamber 50 , 
as shown in Fig. 1. The carriage, stopped by a stopper 
means (not shown) acting on the slave component 18 , 
disengages from the transmission component 7 and comes to a 
stop (stopper action). The splined cylindrical portion 34a 
of the rotary control means 30 is thereby positioned and 
stopped along the same axis as the splined shank 79a of the 
rotary drive means 70. 

In this state, the rotary control means 30 is rotated 
by the rotary drive means 70. Specifically, the drive 
shaft 7 9 of the rotary drive means 7 0 is first extended 
inward by the extension of the telescoping means 81, and the 
splined shank 7 9a formed in the inner end portion of the 
drive shaft 79 is thereby caused to form a spline fit with 
the splined cylindrical portion 34a provided to the control 
shaft 34. 

The rotary driver 7 2 is then rotatably driven, and the 
rotation of the output shaft 73 is transmitted to the output 
shaft 38 via the coupling 74, cylindrical shaft 75, spline 
structure 78, drive shaft 79, control shaft 34, input 
shaft 37, and worm gear mechanism 36, whereby the transport 
object support means 40 is rotated downward about the 
anteroposterior axis 3 9 and brought into a pendant state. 
The transport object 85 supported by the support 44 at the 
free end of the transport object support means 4 0 is thereby 
introduced (dipped) into the paint solution 52a in the paint 
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solution tank 52, as shown by imaginary line (a) in Fig. 1, 
resulting in the desired electrodeposition coating (liquid 
treatment ) . 

After the desired electrodeposition coating has been 
performed in this manner , the rotary drive means 7 0 is 
rotated in the opposite direction, whereby the transport 
object support means 40 is upwardly rotated about the 
anteroposterior axis 39. The upward rotation is stopped in 
an intermediate state in which the transport object support 
means 4 0 is oriented sideways, whereby the transport 
object 85 supported on the transport object support means 40 
is oriented sideways in the manner shown by imaginary 
line (b) in Fig. 1. This allows the transport object 85 to 
be drained of the paint solution 52a in an adequate manner. 

After sufficient drainage, the rotary drive means 7 0 is 
urged in the opposite direction, whereby the transport 
object support means 4 0 is again upwardly rotated about the 
anteroposterior axis 39. As a result of this rotary 
operation, the transport object support means 4 0 is rotated 
into a vertical position, causing the transport object 85 
supported by the transport object support means 40 to 
position itself above the carriage 10, as shown by a solid 
line in Fig. 1 . 

The carriage 10 is subsequently allowed to move again 
and to leave the electrodeposition chamber 50 by the release 
of the stopper means. The carriage 10 reaches the area 
occupied by the drying furnace 60 and passes underneath the 
drying chamber 62, whereby the transport object 85 is 
introduced into the drying chamber 62 by the transport 
object support means 40. The transport object 85 travels in 
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this state through the drying chamber 62, and the desired 
drying treatment is performed by the drying means 64 in the 
process . 

At this time, the base 42 of the transport object 
support means 40 is locked in place by the positioning and 
guiding of the positioning roller 48 with the aid of the 
positioning guide rail 66, and the roller 46 is guided and 
subjected to a turning force by means of the turning guide 
rail 65 in this state. As a result, the distal portion 43 
of the positioned base 42 is stably turned about the 
longitudinal axis 45, whereby the transport object 85 
supported by the distal portion 43 is uniformly dried while 
being turned about the longitudinal axis 45. 

The transport object 85 thus dried in the drying 
furnace 60 is removed from the drying chamber 62 and 
introduced into the drying chamber of the final drying 
furnace 68, where the desired final drying treatment is 
performed by a drying means in the same manner as above. 
The treated transport object 85 is then removed from the 
transport object support means 40 in the regular route 
section of the fixed route 9, and a new transport object 85 
is loaded. 

The description that follows is based on Figs. 6-15 and 
refers to a case in which a second embodiment of the present 
invention is adapted to a fixed coating route (coating line). 

A carriage rail device 102 (an example of a rail 
device) composed of a pair of rails (right and left rails) 
is disposed on a floor 101, and a driver rail device 103 
composed of a pair of rails (right and left rails) is 
provided underneath the carriage rail device 102, as shown 
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in Figs. 6-10. The rail devices 102 and 103 are linked 
together at an appropriate distance by a yoke member 104 and 
are supported on a frame or the floor 101 by an adjustable 
floor attachment component 105. A driver (chain or the 
like) 106 supported and guided by the driver rail device 103 
is provided with a transmission component (transmission 
projection) 107 at a prescribed pitch. 

A carriage 110 guided and supported by the carriage 
rail device 102 and caused to travel along an endless fixed 
route 109 comprises two (a plurality of) front and back 
trolley devices (that is, a front trolley device 111 and a 
rear trolley device 112) supported and guided by the 
carriage rail device 102, a carriage body 113 linked between 
the trolley devices 111 and 112, and the like. In this 
arrangement, the trolley devices 111 and 112 and the 
carriage body 113 are linked together such that the 
components can rotate vertically and horizontally in 
relation to each other about a transverse axis 114 and a 
longitudinal axis 115. 

Each of the trolley devices 111 and 112 is provided 
with a trolley wheel 116 supported and guided by the 
carriage rail device 102, and a guide wheel 117 guided along 
the inner surface of the carriage rail device 102. A slave 
component (slave projection) 118 detachable from the 
transmission component 107 of the driver 106 is provided 
underneath the front trolley device 111, and a cam 119 for 
forcibly disengaging and storing the slave component 118 of 
the approaching carriage 110 is provided underneath the rear 
trolley device 112. The above-described components 111-119 
are examples of components that constitute the carriage 110. 
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A rotary control means 130 extending to the left and 
right from the carriage body 113 is provided to the 
carriage 110, and a transport object support means 140 
capable of rotating about an anteroposterior axis 139 
extending along the fixed route 109 is provided to the free 
end of the rotary control means 130. 

Specifically, transversely oriented bearings 131 and 
13 2 are mounted on the left and right sides of the carriage 
body 113, and a control shaft 133 is inserted into the 
carriage body 113 through the bearings 131 and 132. The 
control shaft 133 projects from the other end of the 
bearing 132, and a driven sprocket 134 is provided to the 
other end thereof. 

A gearbox 135 is fixed to one end of the bearing 131, 
and this gearbox 135 contains a worm gear mechanism 136. 
The input shaft 13 7 of the worm gear mechanism 13 6 is linked 
in an interlocking fashion to one end of the control 
shaft 133, and the output shaft 138 is allowed to rotate 
about the anteroposterior axis 139. The above-described 
components 131-138 are examples of components that 
constitute the rotary control means 130. 

The transport object support means 140 may, for example, 
comprise a bracket 141 fixed between the anteroposteriorly 
extending ends of the output shaft 138, a vertical shaft 142 
whose lower end is fixed to the bracket 141, a cylindrical 
component 143 rotatably fitted on the vertical shaft 142, a 
support 14 4 provided to the free end of the cylindrical 
component 143, and the like. The transport object support 
means 140 can thus rotate about the anteroposterior axis 139 
in the free end section of the rotary control means 130, and 
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the cylindrical component 143 can turn relative to the 
vertical shaft 142 about a longitudinal axis 145. 

The cylindrical component 143 is turned about the 
longitudinal axis 145 by the application of a turning force 
to a turning wheel (sprocket) 146 disposed in the midportion 
of the cylindrical component 143 or to a turning roller 147 
disposed facing the turning wheel 146. A transport 
object 14 8 is disposed in a turning position in the area 
occupied by the turning wheel 14 6, and the free end portion 
of the cylindrical component 143 is provided with a 
cover 14 9 for covering the upper parts of the gearbox 135 
and the like. The above-described components 141-149 are 
examples of components that constitute the transport object 
support means 140. 

In this case, the turning position of the transport 
object support means 14 0 is maintained by a stopping 
device 150. Specifically, a discoid stopper 151 is provided 
in the top portion of the cylindrical component 143, and 
stopping indents 152 are formed in a plurality of locations 
(for example, four stoppers at 90-degree intervals) along 
the external periphery of the stopper 151. A link 154 is 
pivotably mounted via a vertical pin 153 on the carriage 
body 113, a catch 155 capable of engaging the stopping 
indents 152 is mounted on the base end of the link 154, and 
the free end thereof is provided with a cam roller 156. 

A spring 157 (not shown) for pivoting the link 154 in 
order to cause the catch 155 to be engaged by a stopping 
indent 152 is provided between the carriage body 113 and 
the link 154. The above-described components 151-157 are 
examples of components that constitute the stopping 
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device 150. Turn sensors 158 for detecting the transport 
object 148 or cam rails 159 for guiding the cam roller 156 
are provided at prescribed locations (a plurality of 
locations) in a first-stage electrodeposition chamber , 
second-stage electrodeposition chamber (both will be 
described below), or other section of the fixed route 109. 

The rotary control means 13 0 is supported and guided by 
a guide rail laid along the carriage rail device 102. 
Specifically, an anteroposteriorly oriented support 
member 120 is linked to the carriage body 113, brackets 121 
are extended downward from the left and right ends of the 
support member 120, and guide rollers 122 are mounted in a 
freely rotatable fashion in the brackets 121 with the aid of 
transversely oriented pins. 

A guide rail 123 for supporting and guiding the guide 
rollers 122 is laid along the carriage rail device 2 (*2) 
between the carriage rail device 102 and the anteroposterior 
axis 139, and the guide rail 123 is fixed to the yoke 
member 104. 

The fixed route 109 passes through a treatment section, 
as shown in Figs. 6, 7, and 15. In the example shown, the 
treatment section comprises a first-stage electrodeposition 
chamber 160, a second-stage electrodeposition chamber 165, a 
drying furnace 170, and a final drying furnace 178. 
Specifically, in the identically configured first-stage 
electrodeposition chamber 160 and second-stage 
electrodeposition chamber 165, a paint solution tank 162 is 
mounted on a floor 101 via a frame 161, and a walled 
structure 163 (shaped as a gate in cross section) is 
provided to form an enclosure for the space above the paint 
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solution tank 162, whereby the first-stage elect rodepos it ion 
chamber 160 or second-stage electrodepos ition chamber 165 is 
formed as an isolated compartment. The paint solution 
tank 162 is filled with a paint solution 162a by an 
automatic feeding means 164 or the like in a manner such 
that a constant level is always maintained. 

The carriage 110 can move through the two 
electrodeposition chambers 160 and 165 because of the 
presence of the through-going fixed route 109. In this 
arrangement, the rotary control means 13 0 is rotated, and 
the transport object support means 140 is rotated into a 
pendant position while the carriage 110 is stopped inside 
the electrodeposition chamber 160 or 165, whereby a 
transport object 22 0 supported on the free end of the 
transport object support means 140 is introduced (dipped) 
into the paint solution 162a in the paint solution tank 162 
and coated by electrodeposition (liquid treatment) in an 
appropriate manner. 

Following the desired electrodeposition coating in the 
first-stage electrodeposition chamber 160, the transport 
object support means 140 is rotated and tilted slightly 
upward relative to the horizontal by the rotation of the 
rotary control means 130 to allow the transport object 220 
supported on the transport object support means 140 to be 
drained of excess solution. After sufficient drainage, the 
transport object, while still tilted, is conveyed to the 
second-stage electrodeposition chamber 165. 

The drying furnace 170 is mounted on the floor 101 via 
a frame 171 such that a box-shape drying chamber 172 is 
formed. An opening 173 for accommodating the vertically 
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oriented transport object support means 140 is formed as a 
slit in the bottom wall of the drying furnace 170, and a 
drying means 174 is provided near the opening 173 in the 
drying chamber 172, whereby the transport object 220 
supported on the transport object support means 140 is 
transported through the drying chamber 172 and is dried 
there. 

Also disposed inside the drying chamber 170 (*3) are a 
turning guide rail 175 for guiding the turning roller 147 
and turning the cylindrical component 143, the above- 
described turn sensors 158, the cam rail 159, or the like. 
The final drying furnace 178 has the same structure. 

A rotary drive means 180 detachable from the control 
shaft 133 of the rotary control means 130 in the external 
peripheral direction is provided in the area occupied by the 
first-stage electrodeposition chamber 160 or second-stage 
electrodeposition chamber 165, which is an example of an 
apparatus disposed along the fixed route 109, as shown in 
Figs. 6, 8, 10, 11, 13, and 15. 

Specifically, the walled structure 163 is provided with 
an internally disposed frame 181, and a rotary driver 182 
comprising a reversible drive motor or the like is mounted 
on the frame 181. The output shaft 183 of the rotary 
driver 182 extends inward in the transverse direction, and 
the inside end thereof is provided with a drive wheel 184. 
A plate 188, which is fitted on the output shaft 183 and 
disposed between the drive wheel 184 and the rotary driver 
carriage body , is rotatably mounted at one end, and a 
driven wheel 186 is mounted at the other longitudinally 
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extending end of the plate 188 via a positionally adjustable 
spindle 185 in a freely rotatable manner. 

A chain 187 is extended between the drive wheel 184 and 
driven wheel 186. In addition, a cylinder device 189 for 
raising and lowering the plate 188 while rotating it about 
the output shaft 183 is provided between the frame 181 and 
plate 188. As a result, the chain 187 is caused to engage 
from above the driven sprocket 134 on the control shaft 133 
of the rotary control means 130 by the lowering and rotation 
of the plate 188, and the chain 187 is caused to move upward 
and disengage from the driven sprocket 134 by the lifting 
and rotation of the plate 188. 

The above-described components 181-189 are examples of 
components constituting the rotary drive means 180 that can 
be connected to or disconnected from the control shaft 133 
by an upward advance or retraction (in the external 
peripheral direction) . The rotary drive means 180 can be 
provided at a prescribed location of a regular route section 
or the like in addition to the area occupied by the above- 
described first-stage electrodeposition chamber 160 or 
second-stage electrodeposition chamber 165, as shown, for 
example, in Fig. 15. 

A turning means 190 for turning the transport object 
support means 140 (rotated sideways about the 

anteroposterior axis 139) about the longitudinal axis 145 is 
provided to a route section downstream from the final drying 
furnace 178 as an example of a prescribed location for the 
fixed route 109, as shown in Figs. 8 and 13-15. 

Specifically, a frame 191 is provided opposite the 
rotary drive means 180 on the other side of the fixed 
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route 109 inside the walled structure, and a rotary 
driver 192 comprising a reversible drive motor or the like 
is mounted on the frame 191. The output shaft 193 of the 
rotary driver 192 extends outward in the transverse 
direction, and the outside end thereof is provided with a 
drive wheel 194. A transversely oriented drive shaft 196 is 
rotatably mounted via a bearing 195 on the frame 191 a short 
distance away from the rotary driver 192, and a driven 
wheel 197 and a lateral wheel 198 are mounted on the drive 
shaft 196. A transmission chain 199 is extended between the 
driven wheel 197 and drive wheel 194. 

One end of an arm plate 2 00 is pivotably fitted over 
the drive shaft 196, and the other anteroposteriorly 
extending end of the arm plate 200 is provided with another 
lateral wheel 202 via a positionally adjustable, freely 
rotatable shaft 201. A chain 203 is extended between the 
lateral wheels 198 and 202. In addition, a cylinder 
device 204 for raising and lowering the arm plate 200 while 
rotating it about the drive shaft 196 is provided between 
the frame 191 and arm plate 200. 

Consequently, the chain 203 can be caused to engage 
from below the turning wheel 14 6 rotated sideways together 
with the cylindrical component 143, and the transport object 
support means 14 0 can be turned about the longitudinal 
axis 145 by the sideways rotation of the transport object 
support means 140 about the anteroposterior axis 139 and by 
the lifting and rotation of the arm plate 200 while the 
stopping device 150 is kept in a disengaged state. The 
chain 203 can also be caused to move downward and disengage 



29 



from the turning wheel 146 by the lowering and rotation of 
the arm plate 200. 

The frame 191 is also provided with a cradle 205 for 
receiving the descending and rotating arm plate 200, a 
rotation sensor (not shown) for the arm plate 2 00, or the 
like. The above-described components 191-205 are examples 
of components that constitute the turning means 190 for 
allowing the transport object support means 140 rotated 
sideways about the anteroposterior axis 139 to be further 
turned about the longitudinal axis 145. 

A rotary drive means 180 or a spray painting means 208 
for spraying paint onto the transport object 220 may be 
provided in the location reserved for the turning means 190. 

Stopper means 210 for the carriage 110 are provided at 
prescribed locations (a plurality of locations) in the 
first-stage electrodeposition chamber 160, the second-stage 
electrodeposition chamber 165, the area occupied by the 
turning means 190, and other sections of the fixed route 109, 
as shown in Figs. 10 and 13. Specifically, a bracket 211 is 
attached to the driver rail device 103 on the side opposite 
from the rotary drive means 180 on the other side of the 
fixed route 109, and a carriage body for a transversely 
oriented cylinder device 212 is mounted in the bracket 211. 

A control element 213 shaped as a cam disc is linked to 
the piston rod of the cylinder device 212, the control 
element 213 can extend toward the front of the slave 
component 118 in the front trolley device 111, the slave 
component 118 is caused by this extension to disengage from 
the transmission component 107, and the front trolley 
device 111 is locked in place. The above-described 
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components 211-213 are examples of components that 
constitute the stopper means 210. 

The operation of the second embodiment will now be 
described. 

Commonly, the transport object support means 140 is 
rotated into an upwardly oriented vertical configuration, 
and while the transport object 220 supported by the 
transport object support means 140 is disposed above the 
carriage 110, the driver 106 exerts a driving force and 
causes the carriage 110 to move along the fixed route 109 as 
a result of the fact that the trolley wheels 116 of the 
trolley devices 111 and 112 are supported and guided by the 
carriage rail device 102 and that the transmission 
component 107 of the driver 106 is caused to engage the 
slave component 118, as shown in Figs. 9 and 10. 

In the process, the carriage 110 moves without swaying 
in the rolling direction or the like as a result of the fact 
that the guide wheel 117 is guided along the inwardly- 
oriented surface of the carriage rail device 102. In 
addition, the guide roller 122 disposed on the side of the 
rotary control means 13 0 is supported and guided by the 
guide rail 123 laid between the carriage rail device 102 and 
the anteroposterior axis 139 while weight balance is 
preserved in the transverse direction, allowing the 
transport object support means 140 to rotate or the 
carriage 110 to move smoothly without causing the transport 
object support means 140 to sway in the vertical direction. 
The transport object 22 0 can thus be treated accurately and 
efficiently in a variety of ways. 
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The carriage 110 is moved smoothly and efficiently as a 
result of the fact that the links between the carriage body 

113 and the trolley devices 111 and 112 are rotated 
relative to the transverse axis 114 and longitudinal 
axis 115 during the movement of the carriage along the fixed 
route 109, and particularly during the movement of the 
carriage along a transverse or vertical curved route portion. 

The carriage 110 thus moving is stopped at a prescribed 
location inside the first-stage electrodeposition 
chamber 160, as shown in Figs. 6, 10, and 1,1. The carriage 
is stopped by the stopper means 210. Specifically, the 
control element 213 is pushed in by the extension of the 
cylinder device 212, and the control element 213 is urged by 
the slave component 118, disengaged from the transmission 
component 107, and locked in place (stopper action). As a 
result, the driven sprocket 134 in the rotary control 
means 130 moves underneath the chain 187 in the rotary drive 
means 180 and stops there (see the solid line in Fig. 11). 

In this state, the rotary control means 130 is rotated 
by the rotary drive means 180. Specifically, the plate 188 
in the rotary drive means 180 is caused to descend and 
rotate about the axis of the output shaft 183 by the 
contraction of the cylinder device 189, whereby the 
chain 187 engages the driven sprocket 134 from above (see 
the imaginary line in Fig. 11). 

The chain 187 is driven by the rotary driver 182 in the 
longitudinal direction, and the rotational force of the 
chain 187 is transmitted to the output shaft 138 via the 
driven sprocket 134, control shaft 133, input shaft 137, and 
worm gear mechanism 136, causing the transport object 
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support means 14 0 to rotate downward about the 
anteroposterior axis 139 and to assume a pendant position. 

After the component has rotated downward through a 
prescribed angle, the plate 188 is lifted and rotated about 
the axis of the output shaft 183 by the extension of the 
cylinder device 189, causing the chain 187 to move upward 
and to disengage from the driven sprocket 134 (see the solid 
line in Fig. 11), whereby the rotary control means 130 is 
stopped and the transport object support means 140 is locked 
in a downward pendant position. 

As a result, the transport object 220 supported by the 
support 14 4 at the free end of the transport object support 
means 140 is introduced (dipped) into the paint 
solution 162a in the paint solution tank 162, and is thus 
coated by electrodeposition (liquid treatment) in an 
appropriate manner, as shown by imaginary line (c) in Fig. 6. 

After the desired electrodeposition coating has thus 
been performed, the chain 187 engages the driven 
sprocket 134 from above in the same manner in a state in 
which the rotary driver 182 is driven in reverse. As a 
result, the rotary control means 13 0 is urged in reverse 
relative to the above-described situation, and the transport 
object support means 14 0 is thus caused to rotate in the 
upward direction about the anteroposterior axis 139. 

The upward rotation is stopped at a position in which 
the transport object support means 140 is tilted slightly 
upward relative to the horizontal (for example, by 
100 degrees). In other words, the chain 187 is caused to 
move upward and disengage from the driven sprocket 134 by 
sensing the desired angle with a sensing means, whereby the 
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transport object 220 supported by the transport object 
support means 140 is tilted in the manner shown by an 
imaginary line (d) in Fig. 6. This allows the transport 
object 220 to shed the paint solution 162a in an adequate 
manner. 

After sufficient drainage, the carriage 110 is conveyed 
from the first-stage electrodeposition chamber 160 to the 
second-stage electrodeposition chamber 165. Specifically, 
the control element 213 is retracted by the contraction of 
the cylinder device 212 in the stopper means 210, releasing 
the urging and locking action (stopper action) applied to 
the slave component 118. As a result, the slave 
component 118 is caused to engage the transmission 
component 107, and the carriage 110 moves along the fixed 
route 109 under the urging of the driver 106. 

This movement involves tilting the transport object 220, 
removing it from the first-stage electrodeposition 
chamber 160, and introducing it into the second-stage 
electrodeposition chamber 165. The second-stage 
electrodeposition chamber 165 is similar to the first-stage 
electrodeposition chamber 160 in that the transport 
object 220 supported by the support 144 at the free end of 
the transport object support means 140 is introduced into 
the paint solution 162a in the paint solution tank 162, and 
is thus coated by electrodeposition (liquid treatment) in an 
appropriate manner. 

Because the transport object 220 is tilted in this case, 
less time is needed to rotate the transport object support 
means 140 downward into the pendant position. As a result, 
it is possible to reduce the residence time of the object in 
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the second-stage electrodeposition chamber 165, and thus to 
render the entire apparatus more efficient or to form a 
better electrodeposition coating by increasing the coating 
time of the second stage. 

In the second-stage electrodeposition chamber 165, 
excess liquid is shed in the same manner as in the first- 
stage electrodeposition chamber 160. After sufficient 
drainage, the rotary drive means 180 is urged in the 
opposite direction, whereby the transport object support 
means 14 0 is again upwardly rotated about the 
anteroposterior axis 139. As a result of this rotary 
operation, the transport object support means 140 is rotated 
into a vertical position, causing the transport object 220 
supported by the transport object support means 140 to 
position itself above the carriage 110, as shown by a solid 
line in Fig. 6. 

The carriage 110 is subsequently allowed to move again 
and to leave the second-stage electrodeposition chamber 165 
by the release of the stopper means 210. The carriage 110 
reaches the area occupied by the drying furnace 170 and 
passes underneath the drying chamber 172, whereby the 
transport object 22 0 is introduced into the drying 
chamber 172 by the transport object support means 140, as 
shown in Fig. 7. The transport object 220 travels in this 
state through the drying chamber 172, and the desired drying 
treatment is performed by the drying means 174 in the 
process . 

In this case, the restriction imposed by the stopping 
device 150 is removed as a result of the fact that the cam 
roller 156 of the stopping device 150 is guided by the cam 
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rail 159, and the turning roller 147 is guided by the 
turning guide rail 175 and subjected to the action of a 
turning force in this state. As a result, the cylindrical 
component 143 is turned in a stable manner about the 
longitudinal axis 145 in relation to the vertical shaft 142, 
allowing the transport object 220 supported on the 
cylindrical component 143 via the support 144 to be 
uniformly dried while being turned about the longitudinal 
axis 145. After the drying is completed, the transport 
object 220 is returned to its initial orientation, and the 
stopping device 150 is locked in place. 

The transport object 22 0 thus dried in the drying 
furnace 170 is removed from the drying chamber 172 and 
introduced into the drying chamber of the final drying 
furnace 178, where the desired final drying treatment is 
performed by a drying means in the same manner as above. 
The carriage 110 is removed from the final drying 
furnace 178 and is then stopped facing the spray painting 
means 208, as shown in Figs. 8 and 13-15. 

After the carriage has been stopped, the transport 
object support means 140 is caused to rotate downward by the 
rotary drive means 180 in the same manner as above, and is 
locked in a horizontal position, as shown by a solid line in 
Fig. 8 and an imaginary line in Fig. 14. The transport 
object 220 is subsequently turned about the longitudinal 
axis 145 by the turning means 190 with the aid of the 
support 144 or the like. Specifically, the arm plate 200 is 
lifted and rotated about the axis of the drive shaft 196 by 
the contraction of the cylinder device 204 in the turning 
means 190, whereby the chain 203 engages the turning 
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wheel 146 from below, as shown by an imaginary line in 
Fig. 14. 

The chain 203 is driven by the rotary driver 192 in the 
longitudinal direction, and the rotational force of the 
chain 203 is transmitted to the support 144 via the turning 
wheel 146 and cylindrical component 143 , causing the 
transport object 220 to turn about the longitudinal axis 145 
Consequently, the paint sprayed by the spray painting 
means 208 covers the transport object 220 in a uniform layer 

After the desired application of paint has been 
completed in this manner, the transport object support 
means 140 is rotated into the upwardly oriented vertical 
position in the same manner as above (as shown by an 
imaginary line in Fig. 8 and a solid line in Fig. 14), and 
the sprayed paint is optionally dried. The treated 
transport object 22 0 is then removed from the transport 
object support means 140 in the regular route section of the 
fixed route 109, and a new transport object 220 is loaded. 

Although the two embodiments were described with 
reference to a case in which the carriage 10 (110) was a 
two-trolley system in which the front trolley device 11 
(111) and rear trolley device 12 (112) were linked together 
by a carriage body 13 (113), it is also possible to fashion 
the carriage 10 (110) as a system having three, four, or 
more trolleys in accordance with the shape or length of the 
transport object 85 (220). 

Although the two embodiments were described with 
reference to a case in which the rotary control means 30 
(130) was supported and guided by a guide rail 27 (123), it 
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is also possible to dispense with the support and guidance 
structure based on the guide rail 27 (123). 

Although the two embodiments were described with 
reference to a case in which the rotary control means 3 0 
(130) was provided with a detachable rotary drive means 7 0 
(180), it is also possible to adopt an arrangement in which 
the rotary drive means 70 (180) is disposed facing the 
carriage 10 (110) and is integrated with the rotary control 
means 3 0 ( 130 ) . 

Although the two embodiments were described with 
reference to a transport object support means 40 (14 0) in 
which the support 44 (144) could turn, it is also possible 
to use a transport object support means 40 (140) that is 
incapable of turning. 

Although the two embodiments were described with 
reference to a case in which the treatment section comprised 
an electrodeposition chamber 50 , first-stage 
electrodeposition chamber 160, second-stage 

electrodeposition chamber 165, drying furnace 60 (170), and 
final drying furnace 68 (178), it is also possible to modify 
this arrangement in order to obtain treatment sections in 
which the transport objects 85 (220) can be spray-painted 
and subjected to a variety of other treatments. 

Although the second embodiment was described with 
reference to a case in which the rotary drive means 180 was 
configured such that a chain 187 could be put in or out of 
engagement with the driven sprocket 134 from above, it is 
also possible to adopt an arrangement in which the chain 187 
can be put in or out of engagement with the driven 
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sprocket 134 from below, in a longitudinal direction, or the 
like. 

Although the second embodiment was described with 
reference to a case in which the turning means 190 was 
configured such that the chain 203 could be put in or out of 
engagement with the turning wheel 146 from below, it is also 
possible to adopt an arrangement in which the chain 203 can 
be put in or out of engagement with the turning wheel 146 
from another direction. 
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CLAIMS 

1. A conveyance apparatus for use with carriages, 
comprising a rail device and a carriage supported and guided 
by this rail device and allowed to move along a fixed route, 
characterized in that the carriage is provided with a rotary 
control means extending to the left and right from the 
carriage body, and a transport object support means capable 
of rotating about an anteroposterior axis is provided to a 
free end section of the rotary control means . 

2. A conveyance apparatus for use with carriages as 
claimed in Claim 1, characterized in that the rotary control 
means is supported and guided by a guide rail laid along the 
rail device. 

3. A conveyance apparatus for use with carriages as 
claimed in Claim 2, characterized in that the guide rail is 
laid between the rail device and the anteroposterior axis. 

4. A conveyance apparatus for use with carriages as 
claimed in any of Claims 1 to 3 , characterized in that a 
rotary drive means capable of connecting with and 
disconnecting from the rotary control means is provided at a 
prescribed location along the fixed route. 

5. A conveyance apparatus for use with carriages as 
claimed in Claim 4, characterized in that the rotary control 
means has a transversely extending control shaft, and the 
rotary drive means can be put in or out of engagement with 
the control shaft by being moved transversely. 

6. A conveyance apparatus for use with carriages as 
claimed in Claim 4, characterized in that the rotary control 
means has a transversely extending control shaft, and the 
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rotary drive means can be put in or out of engagement with 
the control shaft by being moved to approach to or distance 
from the external periphery. 

7. A conveyance apparatus for use with carriages as 
claimed in any of Claims 1 to 6 , characterized in that the 
transport object support means comprises a base on the side 
of the rotary control means and a distal portion for 
supporting the transport object, the distal portion being 
able to pivot about a longitudinal axis in relation to the 
base. 

8. A conveyance apparatus for use with carriages as 
claimed in any of Claims 1 to 7 , characterized in that the 
fixed route passes through a treatment section, and the 
rotary control means is rotated in accordance with the type 
of treatment performed in this treatment section. 

9. A conveyance apparatus for use with carriages as 
claimed in any of Claims 1 to 8 , characterized in that the 
transport object support means is rotated into a pendant 
position, and a liquid treatment is performed on the 
transport object supported on the free end section of the 
transport object support means in the treatment section. 

10. A conveyance apparatus for use with carriages as 
claimed in any of Claims 7 to 9 , characterized in that at a 
prescribed location along the fixed route, a turning means 
is provided for turning, about a longitudinal axis, a 
transport object support means that has been rotated about 
an anteroposterior axis in a horizontal position. 

11. A conveyance apparatus for use with carriages as 
claimed in any of Claims 1 to 10, characterized in that the 
fixed route passes through an electrodeposition chamber and 
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a drying furnace; that in the electrodeposition chamber, the 
transport object support means is rotated into a pendant 
position where the transport object supported on the free 
end section of the transport object support means is 
introduced into a paint solution tank, and the transport 
object support means is then rotated into a horizontal 
position where the transport object is drained of excess 
solution; and that, in the drying furnace, the transport 
object support means is rotated into a vertical position 
where the transport object is dried. 

12. A conveyance apparatus for use with carriages as 
claimed in any of Claims 1 to 10, characterized in that the 
fixed route passes through a plurality of treatment 
sections; that the first-stage treatment section is an 
electrodeposition chamber; that the transport object support 
means is rotated into a pendant position where the transport 
object supported on the free end section of the transport 
object support means is introduced into a paint solution 
tank, and the transport object support means is then rotated 
and tilted slightly upward relative to the horizontal 
position where the transport object is drained of excess 
solution; and that the object is conveyed in the tilted 
state to a second-stage treatment section. 
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ABSTRACT 



A transport object support means (40) is rotated about 
an anteroposterior axis (39) by a rotary control means (30), 
whereby a transport object (85) supported by the transport 
object support means (40) can be displaced in the vertical 
direction and the orientation of the transport object (85) 
can be varied during the vertical displacement without 
moving the carriage (10). As a result , the distance needed 
to displace the transport object (85) in the vertical 
direction can be dispensed with, the section (apparatus) for 
treating the transport object (85) can be shortened and made 
more compact, and the varying orientation of the transport 
object (85) can be utilized to perform a variety of 
treatments smoothly and efficiently without affecting the 
environment . 
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